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HEAD REST ADJUSTMENT DEVICE 
Description 

The invention relates to a head restraint positioning mechanism for 
positioning a vehicle seat's head restraint, particularly in case of a rear-end impact 
5 to the vehicle, with at least one impact device with a dynamic connection to the head 
restraint, where the impact device is essentially arranged on a seat back of the 
vehicle seat, in the area of the pelvis of a passenger sitting on the vehicle seat. 

Such a head restraint positioning mechanism is known from DE 
10206894. This serves to absorb the reaction forces acting on the passenger sitting 

10 in the vehicle seat during an impact, particularly a rear-end one, to the vehicle, in 
the sense that, because of the impact device and the parts of the head restraint 
positioning mechanism connected to it, the head restraint moves in the direction of 
the head of the passenger, whose head is securely supported by this means in case 
of impact. In the arrangement of the impact device, it must particularly be noted 

15 that the centre of gravity of the passenger is usually located approximately in the 
stomach/pelvis area and that, during a rear-end impact to the vehicle, a 
corresponding force is first exercised on this area. As a result of this force, the area 
is pressed in the direction of the seat back of the vehicle seat. Only subsequently 
does the upper part of the body with head, for example, also move in the direction 

20 of the seat back. Because of this, there is usually a certain gap between the 
passenger's head and the head restraint, which is at least reduced by the head 
restraint positioning mechanism. This likewise leads to an avoidance of or at least 
reduction in a whiplash injury to the passenger. 

The known head restraint positioning mechanism works reliably in 
25 this regard and has proven satisfactory in practical application. The constructional 
expenditure, however, is relatively high. This is due, for example, to the fact that 
different parts of the head restraint positioning mechanism are separately held in a 
way that they can pivot and also partially because separate pivoted levers are 
necessary for a pivoting arrangement of the corresponding parts of this known head 
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restraint positioning mechanism. In addition, it has become apparent that the 
corresponding effective levers between the individual parts of this known head 
restraint positioning mechanism are relatively long, so that, on the one hand, this 
mechanism takes up a lot of room and, on the other hand, relative larger play is 
5 necessary for the different parts of this known head restraint positioning mechanism 
for the corresponding positioning of the head restraint. 

The object of the invention is therefore to improve the known head 
restraint positioning mechanism to the effect that, with a constructionally simpler 
design, it simultaneously allows a positioning of the head restraint that is faster and 
10 simultaneously induced by a slighter movement of the passenger. 

This object is solved by means of the features of Patent Claim 1 . 

According to the invention, the impact device presents at least one 
constructional unit with pressure-induced length variation. This means that when 
there is an impact to the vehicle from the rear and pressure is applied to the seat 

15 back by the passenger because of this, there is a change in the length of the 
constructional unit, which is then converted into a corresponding positioning of the 
head restraint via the dynamic connection with the head restraint. With such 
pressure-induced length variation, the impact device extends in the direction of the 
head restraint, whereby this length increase leads to a corresponding positioning of 

20 the head restraint. 

In contrast to the known head restraint positioning mechanism, there 
is no longer any lever effect, which has to be converted into a displacement of the 
head restraint by pivoting the corresponding impact device. Instead, the actual 
length of the impact device is extended, and this length is directly convertible into 
25 a positioning of the head restraint. 

As a further advantage resulting from the invention, a corresponding 
pivoting support, with lever effect, of the lever arms or head restraint positioning 
mechanism components that conspire in the state of the art is no longer necessary 
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and the head restraint positioning mechanism according to the invention has a 
simpler construction. 

Different possibilities are conceivable with regard to the way in 
which the dynamic connection between the impact device and head restraint is 
5 formed. One possibility is a direct and preferably at least partially articulated 
connection between the impact device and, for example, one head restraint rod of 
the head restraint or even the head restraint directly. However, in order to be able 
to better adjust the head restraint positioning mechanism to the different vehicle 
seats and to be able to arrange it in the area of a seat back while simultaneously 

10 ensuring that the head restraint is securely guided by means of its head restraint rod 
or head restraint rods, the dynamic connection of the head restraint and impact 
device can present at least one guide sleeve. The head restraint rod is put at least 
partially into this guide sleeve. Preferably, the head restraint rod is kept inside the 
guide sleeve in a way that it is adjustable, in order to make possible a convenient 

15 positioning of the head restraint. 

It is possible for this guide sleeve to be directly connected to the 
impact device. However, in order to keep from having to use the impact device 
directly for holding the guide sleeve, the dynamic connection between the head 
restraint and impact device can continue to present a holding device for the guide 
20 sleeve. In this way, the length variation of the impact device is converted to the 
positioning of the head restraint at least via the holding device and guide sleeve. 

In order to be able to adjust the head restraint positioning mechanism 
to the corresponding length of the seat back of the vehicle seat in a simple way and 
at the same time to have to arrange particularly the impact device only in a lower 
25 area of the seat back, a connection element, particularly a bar-shaped one, can be 
arranged between the impact device and holding device. This essentially serves to 
provide a dynamic connection between the impact device and holding device. 

The constructional unit with pressure-induced length variation can be 
formed in different ways. One example is a constructional unit that, for example, 
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reduces its extension in the direction of the passenger when pressure is applied and 
essentially converts it into a change in length in the direction of the head restraint. 
A simple realization of such a constructional unit can be seen if it is formed as an 
impact panel with a convex curve, particularly in the direction of the passenger. 
5 When pressure is applied by the passenger, the curvature of the impact panel is 
reduced and converted into a corresponding increase in length. 

It is noted that instead of an impact panel with a convex curve, an 
impact panel with a concave curve can also be used, if the corresponding concave 
curvature is reduced and converted into an increase in length when pressure is 
10 applied by the passenger. 

To save material and for a simpler connection to the connection 
element, it can prove to be advantageous if the impact panel is formed such that its 
width decreases in the direction of the connection element. 

A simplified positioning of the head restraint positioning mechanism 
15 to the corresponding passenger seat, as well as to the corresponding application of 
pressure by the passenger, can result if the impact panel presents a connection 
device for a pivoting connection to the connection element at least on its upper end. 
In this way, at least the impact panel and connection element are adjustable to 
different curvatures in the seat back in a simple way. 

20 In order for it to be possible to arrange the connection element in the 

seat back, or to arrange it on the seat back, without constructional changes, the 
connection element can be formed as an essentially flat profile. This means that the 
thickness of the connection element is relatively small in comparison to its crosswise 
or lengthwise dimension. Furthermore, the bar shape of the connection element 

25 results in a relatively small width in comparison to the lengthwise dimension of this 
element. 

For further improved adjustment of the head restraint positioning 
mechanism to the seat, it can furthermore prove to be advantageous if the connection 
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element presents pivoting connection devices on its upper and/or lower end for 
mounting, particularly detachable, to the connection element of the impact panel and 
to an end of the holding device pointing to the connection element. In this way, the 
head restraint positioning mechanism can be well adjusted to the seat back, 
5 particularly in the middle area of the back of a passenger, which is also helpful 
when using the head restraint positioning mechanism to adjust the head restraint. 

Different possibilities are conceivable for implementing the pivoting 
mechanism device. For example, it would be possible for the pivoting connection 
device to be formed by corresponding loops, which stick out from the accompanying 
10 parts and have a pivoting connection to one another. A further possibility could be 
seen in forming such a pivoting connection device with a clip connection element. 
This simplifies the assembly of the different parts, because they need to be simply 
clipped together. 

In order to realize sufficient pivoting in this connection in an easy 
15 way, the clip connection element can present at least one bearing shell formed with 
an essentially semi-circular cross-section. The bearing shell is clipped to a 
corresponding counter-element and not only connects the different parts, but also 
serves their ability to pivot relative to one another. 

In order to reduce the weight of the head restraint positioning 
20 mechanism without negatively influencing its stability, the connection element can 
present a number of bore holes, particularly running diagonally to its length. 
Naturally there is likewise the possibility that corresponding bore holes are also 
provided in other parts of the head restraint positioning mechanism in order to save 
on material. 

25 In order to be able to also use the impact device particularly in 

connection with an impact panel with a convex curvature in the direction of the 
passenger in combination with a lumbar positioning device of the seat back of the 
vehicle seat, the impact device can be supported on its lower end on a pivot shaft for 
a pivoting connection. Because of this pivoting connection, on the one hand, there 
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is a possibility of positioning the seat back in the lumbar region of the passenger so 
that good support of the lumbar region is always provided by the seat back. Because 
of this positioning capability, it is also possible for the release of the head restraint 
positioning mechanism to occur faster, because it is exactly the impact device that 
5 is always adjustable so far in the direction of the passenger that the passenger is in 
contact with the seat back in this area and a corresponding application of pressure 
during a rear-end impact to the vehicle takes place quickly and directly. 

If necessary, it is likewise possible to vary the curvature of the impact 
panel, by means of which a further positioning possibility in the lumbar region of 
10 the passenger results. 

In order for the holding device to hold the guide sleeves in an easy 
way, the holding device can present at least one sleeve retainer for retention of the 
guide sleeve, particularly in a way that it does not twist. The guide sleeve is simply 
inserted at least partially into this sleeve retainer, for example. 

15 On head restraints with, for example, two head restraint rods, two 

guide sleeves can correspondingly be provided in order to be able to simultaneously 
use these head restraint rods for positioning the head restraint, where these guide 
sleeves can advantageously be arranged in two sleeve retainers essentially on the 
side ends of the holding device. 

20 In order to hold the guide sleeve in the sleeve retainer, there can be 

a connection between the guide sleeve and sleeve retainer that is frictionally 
engaged, non-positive or interlocking. 

The anti-twisting lock between the guide sleeve and sleeve retainer 
can be implemented in different ways. One example would be anti-twisting cross- 
25 sections, such as a polygonal profile or an oval profile. Naturally there is also the 
possibility that the anti-twisting lock is realized using corresponding guides between 
the guide sleeve and sleeve retainer or that the anti-twisting lock does not occur 
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directly between the guide sleeve and sleeve retainer, but instead, for example, 
between the sleeve retainer and/or the guide sleeve and the vehicle seat or its frame. 

In order to secure the guide sleeve and sleeve retainer to one another 
in the corresponding relative position in an easy way, the guide sleeve can lock or 
5 clip with or in the sleeve retainer. 

It is known that the head restraint presents a convenient positioning 
relative to the seat back, through which it can be adjusted to passengers of different 
sizes, for example. This convenient positioning can be realized by means of a 
corresponding positioning of the head restraint rod within the corresponding guide 
10 sleeve, by holding the head restraint rod in the guide sleeve in a way that it can be 
shifted. 

In order to be able to attach the head restraint positioning mechanism 
to the vehicle seat in an easy way, particularly to the seat's back, the head restraint 
positioning mechanism can be mounted, particularly detachably, to the frame of the 

15 vehicle seat. This attachment can be done, on the one hand, using the pivot shaft at 
the lower end of the impact device and, on the other hand, using a sliding support 
of the guide sleeve. The head restraint positioning mechanism can be pre-mountable 
and then attached to the frame as a finished component in the appropriate way. 
Furthermore, there is the possibility that the head restraint positioning mechanism 

20 is detachably mounted to a separate supporting device, which then, together with the 
head restraint positioning mechanism, is first mounted on the actual vehicle seat and 
particularly on its frame, in the area of the seat back. 

As a rule, the head restraint for supporting the head of a passenger 
during a rear-end impact should not be adjusted only vertically or upwards, but also 
25 forwards in the direction of the head, i.e., in the direction in which the vehicle is 
travelling. For example, this can be done in that one of the components of the head 
restraint positioning mechanism is restrictedly guided in the appropriate way. 
However, in order to change the design of the seat back or the corresponding frame 
as little as possible in this connection, a link guide can be formed between the guide 
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sleeve and vehicle seat. This link guide serves to move the guide sleeves relative to 
the vehicle seat and therefore particularly to the seat back during the release of the 
impact device in such a way that the head restraint is additionally moved forward 
in the direction of the passenger's head. With this movement, it can be sufficient if 
5 the corresponding variation in the length of the component of the impact device is 
only converted into such a positioning of the head restraint forward in the direction 
of the passenger's head. In other cases, it proves to be advantageous if the length 
variation is converted both into a forward movement and into an upward one. For 
example, the link guide can be formed in the way that at least one guide element 
10 sticks out from the guide sleeve, and that this guide element engages in the seat back 
with a corresponding guide on the vehicle seat and particularly on its frame. 

In order to be able to arrange such a guide in the vehicle seat even at 
a later time, a retaining sleeve for at least partial retention of the guide sleeve can 
be arranged on the frame of the vehicle seat, whereby the link guide is formed 
15 between the retaining sleeve and the guide sleeve. 

It is possible that the release of the head restraint positioning 
mechanism occurs only one time, i.e., that practically a new head restraint 
positioning mechanism or at least a new constructional unit with pressure-induced 
length variation must be installed after a corresponding impact with release of the 

20 head restraint positioning mechanism. In this way, proper function of the head 
restraint positioning mechanism is ensured in all cases. There is, however, also the 
possibility that at least this impact device's constructional unit with pressure-induced 
length variation is formed of an elastically workable material, so that it completely 
moves back into its original form after a release of the head restraint positioning 

25 mechanism, so that it is possible to release it more than one time without impairing 
the safety. Examples for such elastically workable materials are different plastics or 
also metals. In this connection, it is only briefly indicated that the remaining 
components of the head restraint positioning mechanism can likewise be produced 
from plastic material or metal, depending on the requirement. 
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In order to be able to produce the pivoting connection between the 
connection element and impact device in a simple way, the impact device can 
present a clip-on shaft on its upper end for the lower end of the connection element. 
Because of the length variation of the impact device, it must be observed that this 
5 should be fastened only to its lower end with regard to the seat back or its frame or 
with regard to the above-mentioned supporting device. 

In the following, an advantageous embodiment of the invention is 
explained in more detail using the figures included with the drawing. 

Shown are: 

10 Figure 1 a perspective front view of an embodiment of the head restraint 
positioning mechanism according to the invention; 

Figure 2 a side view of the embodiment according to Figure 1 ; 

Figure 3 an embodiment according to Figure 1 , built into a seat back of a 
vehicle seat; and 

15 Figure 4 a partially cut-out side view of the head restraint positioning 
mechanism in the base state and in the release state. 

Figure 1 shows a perspective front view of an embodiment of the 
head restraint positioning mechanism 1 according to the invention with different 
components in an exploded representation. 

20 The head restraint positioning mechanism 1 includes two guide 

sleeves 3, a holding device 5, a connection element 11 and an impact device 6. 

The guide sleeves 3 present a slight curvature and serve to retain the 
head restraint rods 4, see particularly Figure 4. The head restraint rods 4 are 
adjustable within the guide sleeves 3, between the different convenient positions of 



-9- 



LEAR03822PUSA 



the head restraint 2, again, see Figure 4. In this way, an adjustment to passengers 
of different sizes takes place, so that the head restraint can always be arranged in the 
correct position relative to a passenger's head. 

The lower ends of the guide sleeves 3 are inserted into sleeve 
5 retainers 28, 29, arranged on the side ends 30, 31 of the holding device 5. In the 
depicted embodiment, guide sleeves 3 and sleeve retainers 28, 29 present anti- 
twisting cross-sections. The cross-section is essentially rectangular. 

To attach the guide sleeves 3 inside the sleeve retainers 28, 29, the 
two parts can be locked or clipped together. Furthermore, it is possible that, for 
10 example, using shrinkage fit or the like, there is an arrangement of the guide sleeves 
3 in the sleeve retainers 28, 29 that is frictionally engaged, non-positive or 
interlocking. 

The holding device 5 is essentially formed with a plate-shape, with 
the sleeve retainers 28, 29 on the side ends 30, 31. In the plate-shaped connection 
15 piece between the sleeve retainers 28, 29, a series of bore holes is formed for saving 
material and reducing the weight. 

A lower end 20 of the holding device 5 presents a clip-on device that 
is roughly formed with a semi-circular cross-section, to which an upper end 17, also 
refer to Figure 2, of the connection element 1 1 can be clipped. This upper end 17 

20 and correspondingly also the lower end 18 of the connection element 11 present 
corresponding pivoting connection devices 19, which are formed in the depicted 
embodiment as clip connection elements 21, which are formed by semi-circular 
bearing shells 22, 23 and 24. By clipping these bearing shells, for example, to the 
lower end 20 of the holding device 5, both the connection of these parts and the 

25 pivoting capability of both parts relative to one another are realized. 

Two bearing shells 23, 24, are arranged at a distance from one 
another at the lower end 18 of the connection element 1 1 . These can be clipped on 
to a clip-on shaft 38 on the upper end 14 of the impact device 6. The clip-on shaft 
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38 is integrated in the upper end 14 of the impact device 6 as a connecting device 
15. 

The connection element 11 is formed from a flat profile 16, which, 
in comparison to its dimensions in the longitudinal direction 39, presents a smaller 
5 thickness and also a smaller width. A series of bore holes 25 is formed in the 
connection element 1 1 , see particularly Figure 2, again for reducing the weight and 
saving material. 

The impact device 6 presents a constructional unit 10 with pressure- 
induced length variation, which is formed by an impact panel 12 with a convex 
10 curvature in the direction of the passenger, see Figure 4. The impact panel 12 
extends essentially up to the clip-on shaft 38 and, opposite, up to the lower end 26 
of the impact device 6, on which a pivot shaft 27 is connected to it. In the direction 
of the connection element 11, the impact panel 12 presents a decreasing width 13. 

Figure 2 represents the embodiment according to Figure 1 in a side 
15 top view, whereby equal parts are identified by equal reference numbers, also see 
the following figures; reference is made to the description for Figure 1 in this 
connection. 

With regard to Figures 1 and 2, still to be indicated are the guide 
elements 36, which stick out from the sides of the guide sleeves 3 and form a part 

20 of a link guide 35. In the depicted embodiment, the guide elements 36 are formed 
by guide strips that run diagonally to the length extension of the guide sleeves 3, 
which guide strips engage in corresponding guide grooves on the other part, see 
particularly Figure 3 in this regard. In a different embodiment according to the 
invention, the corresponding guide element 36 can also be formed by a pin that 

25 sticks out to the side. 

Figure 3 shows a top view of a seat back 9 as a part of a vehicle seat 
33, whereby particularly the different components of the frame 32 of this seat back 
9 are depicted. The frame 32 presents essentially upper and lower cross-components 
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43, 44 and the latter side components 46, 47 that connect them. In the upper cross- 
component 43, two openings 42 are formed at a distance from one another, in which 
retaining sleeves 37 are arranged. These serve the at least partial retention of guide 
sleeves 3, not depicted in Figure 3, see Figures 1 and 2. These extend from the 
5 sleeve retainers 28, 29 of the holding device 5 at least into the retaining sleeves 37, 
whereby the link guide 35 is formed between these and the guide sleeves 3. 

In Figure 3, the pivot shaft 27, see also Figures 1 and 2, is visible at 
the lower end of the head restraint positioning mechanism 1 whose ends are held in 
shaft bearings 45. These shaft bearings 45 can be arranged directly on the lower 

10 cross-component 44 of the frame 32. In this way, there can be a detachable 
mounting of the head restraint positioning mechanism 1 directly to the frame 32 of 
the seat back 9 or of the vehicle seat 33. Likewise, it is possible to pre-mount the 
head restraint positioning mechanism 1 on a separate supporting device 34, see the 
dashed line representation in Figure 3, and then to mount the supporting device 34, 

15 together with the head restraint positioning mechanism 1, to the vehicle seat 33. 

In the lower end of the seat back 9, a corresponding back positioning 
device 41 is also indicated, through which the slant of the seat back 9 can be 
adjusted relative to the sitting area of the vehicle seat 33. 

In Figure 4, the head restraint positioning mechanism 1 according to 
20 the invention is depicted in a simplified representation, both in a base position and 
in its release position. The seat back 9 in position 48 is allocated to the base position 
of the head restraint positioning mechanism 1 and the seat back 9 in position 49 is 
allocated to the release position. It is particularly evident that the impact device 6 
is essentially allocated to a pelvis 7 of a passenger 8. In case of a rear-end impact 
25 to the corresponding vehicle, the pelvis 7 of the passenger 8 will first move in the 
direction of the seat back 9, because the centre of gravity of the passenger is roughly 
located in the area of the pelvis. In this way, the curvature of the impact device 6, 
with convex curvature in the direction of the pelvis 7, is reduced, which leads to a 
pressure-induced length variation of the impact device 6. Because of the reduction 
30 of the curvature, there is an enlargement of the length of the impact device 6 in the 
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direction of the head restraint 2. Because of this enlargement of the length, the head 
restraint 2 is likewise shifted up and forward through the corresponding connection 
with the connection element 11, holding device 5 and guide sleeves 3, see the 
position of the head restraint 2 identified by reference number 48. The positioning 
5 of the head restraint results, besides from the change in length of the impact device 
6, from the link guide 35 between guide sleeves 3 and retaining sleeves 37, see 
Figure 3 in this regard. 

Furthermore, another setting of the head restraint 2 is shown in 
Figure 4, see reference number 49, which corresponds to a convenient positioning 
10 of the head restraint for adjusting to the corresponding size of the passenger 8, in 
order to support the head 40 correctly at all times. There is also a corresponding 
release position for this additional position 49 after the release of the head restraint 
positioning mechanism 1, which, for simplification, is not depicted in Figure 4. 

It is also noted that the impact panel 12 is compressible into a flat 
15 position when corresponding pressure is applied by the passenger 8. Furthermore, 
with the new type of impact device 6, there is a fast and sure release of the head 
restraint positioning mechanism 1 , so that in a short time and also through just a 
relatively slight positioning of the impact device 6, the head restraint 2 is moved up 
and forward to support the head 40 of the passenger 8, so that, for example, a 
20 whiplash injury can be prevented or at least avoided to a large degree. 

Furthermore, it should be pointed out that because of the special 
curvature and arrangement of the impact panel 12, it can simultaneously serve as 
support in the lumbar region of the passenger and thereby replace or at least 
supplement other corresponding devices in the vehicle seat. 
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